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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
wavelength multiplexing signal amplification 
relay which is capable of redoubling 
1 1 transmittable wavelength multiplexing signals in 

number, so as to obtain a super-large capacity 
£ optical communication transmission line of a 
I -1 few Tbit/s and an optica! communication 
transmission line provided therewith. 
SOLUTION: Light wavelength multiplexing 
signals outputted from an input optical fiber 1 
are separated into light signals of 1.3 p. m band 
and other light signals of 1.55 fjt m band, light 
signals of 1.55 fl m band are amplified by a 1.55 
jl m band optical amplifier 3, and other light 
signals of 1.3 (im band are amplified by a 1.3 /im band amplifier 4. These light signals 
are multiplexed through a light signal multiplexing circuit 6, inputted into a multiplexing 
circuit 8, and compounded with exciting light outputted from a 1.3 /im band Raman 
amplifying exciting light source 7. Light signals of 1.3 /im band are given a Raman gain 
by the exciting light source 7, whereby the loss of light signals of 1 .3 /im band in an 
optical fiber can be compensated. 
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Cl 0 TH slftftfiSi LTS< ^5^t»T-fc5 0 

[0065] «*s, wktoftmm&tom&&mt, -y^ 

^tSrtlCi 9 , 1. 3 n m**5«fctfl . 55pm 
10 «T-tjxfJl5 0~6 0ntn(D^f«?:ISt5fci!) 

±eSt*»«-e«4*H»«S 3 , 4tttlftl2^f 
oftfflLTV^iJ, 1-&-C6 0nm|3Ut»**i*^- 
•t-5^(Ci2, ftl#tIS3, 4 (2^n-e^ 1 irf -o-CH 
mT-#5r i:l2^I^T-fc5„ Sfcfiglc, ft$<Sfi3. 4 

4 (Cttffi $ ix5 @be*jS<0^< !7 — £4> ft < -f 5 r t & X 

[0 0 6 6] fii£B<attS&tt«r*ff1-&&:KjHfcMHR 
20 31^512, 1. 5 5 u m*jfeli<iS3*3iU:i. 3 ;i m 

5 i pfc^-fix^— l3to'&mzwi\ihln,x\>£.\i\ % 
7 r -Y is— 7- 4 >y&mmir 5 r. t &x% 5, 

[0 0 6 7] *«$Mft»«*-?-5fcov*TMlcAfl£ttK: 
*7r-Y/«0«tft^«f±-ft-C«:<C<, & 
SOBIifetCfto-C^T, #i;tl2l. 3^mt«S»tii 
0ps/km/nmCD3t7r'l'-'<(2 1 . 5 5^ mflift 1 8ps/k 
30 ■/™«)*«5«fc4:*rf 5. j£g#««gU2J&ft#»<Dl£ 
<tt*SS©i-C»lofct©-cfc*), *Jfei^0. 0 5 
— 0. 1 ps/km/ran/nm $trfc5 0 
[00 6 8] *SIJBB«»c«[jB$ix-cv^5«*iMB:4l« 
5 I2WX.I2 1 5 5 0 n mf 1 8 ps/km/nmCO^S^ft 
t0. 05 ps/km/nm/nm <0&fi^Sc«^Sr*i-5 7r^f 
^SrlWtSrt^tS. i^77Y^50km£ 
&-f 5 t , If ^-ffig 1 5 5 0 n mT-12 9 0 Ops/nm (73^ 
«tt*$MRS:*£-*-5. « -§-KS4r 1 5 6 0 n m 

lC-f5t, ^fi^S(2l 8. 5ps/km/nm(CJ#x50-C. 
40 I^C5 0 kmto?7-(^BmVXh. saa£s^eci2 
9 2 5ps/nra \zm*TZ>. **4Mft 4: 
^(Cffl«-r5«g^«*ffi*^ 12, 1 5 5 0 n mT-12- 
9 0 Ops/nm <73!S55>®:?r^-L, 1 5 6 0 n mT-12- 9 
2 5ps/nm ©*«*MftS:*rl-5'bOfc*5. 

^■»tt«^^t2, ««»»<o*U*4MIU*^«>-c, 1 

5 5 0 n mT*t 1 5 6 0 n m"Cb — 9 0 Ops/nm Ojgf 
dftiftoTUVS 1 5 6 0 n mT-l2ma^«?r«« 

*^(^i^(c*«t-5r tic J: 9, €S#tt?refeSt5C 
50 tASf§5. 
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[0069] i. 3 vm& : 7-?>mmmffi)&ftm7i±. 
w*-t£*mfti — h^-fta^m^^—fv-i 

[0 0 7 0] -a-ffilElK 8 li v ftff-§-^filL[E]& 6 a>lb CD 

•tzhox-b*) . ^Jitfft^r^^:^, 4#(rWDM 

tffltsri^ft 5 5 *ili£ff$<llT-i4, 7-?>mmm 
SbiEft t ^S#tt(f ^-I4ffi*i3fc:7 r * '< 9 •PSrH-*' 
fRltC-eiftUTVK COT?, 3t&fi#fift-§-<?5 9 *> 1 . 3y 

[0071] fttt-^&ttgiK 2 t4, «*«r JgffiSS 

5 0 3£<f -S§-#BlleJ8g 2 14 2 9 dB»±O^B^ b 

[0072] 13ft, mmft&mm-7 4*?X'Mi&£ti 

fc*5<^-C\ l lttA^ft^r^ia^coftftft^ffift 
^H<01. 3 Atm#<Z)#ff-i§-£i®SU 1. 55/< 
m«FOJtflr#S:Klti-57-<yl'^, 12141. 3(jm± 

t57^;^ > 1381. 5 7/im,fc>J$Ii£gCD#{§-!§- 
SrE/ItU ftatc«0*«*Sraili-S7^/u^, 1414 
1 . 31 tf mit) SfiSt 1. 3ji mUfCDftjgg^Sff 
^-^ffi^f 5HWj#:7T>f'<, 15(41. 31^mi0 
. 3 Aim«r03t*«*fi(i#«rffl>5i-*ai* 
*77^^, 16»41. 57/imiOIMTl. 55 

7 141. 5 7 y mi Dftff 1 . 55 W mffii?)JtKS 

[0 0 7 3] £OJ:5fcR«*#«K7^*-c*(R3 
ftSftfl-f^BilHlSg 2 AM7r^^lA>f)A 
/jStlS^MM^ (1) 1. 3Umii)lt 
ST*1. 3nm«, (2) 1. 3l tf mi«3SfiST- 
1. 3ym«, (3) 1. 5 7j*mi9Jfi««"Cl. 5 
5 tf mffi, (4) 1. 5 7/imit)giSST-l. 55(i 

[00 74] 0 4 14, *«H0&<D%]|fflgffi{casftS 

Affile *Jt ^T-a-ffilH]^ 8 &At)3t7 7 -i'^X \ZW A U 

i. 3/im#?^vja«fflfte#«7*»&©»ej6«T* 

iSS#»f (4i£^rS]lcA^?t 7 7 4 /< 1 +S:fi«i- 
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f£fflf4PC-C-fe5. 
[0075] 05 14, 0 4 <omffl&1fe<om&<0%;i£-%si 

-§v«!7— OSWfttlr^L, ,£jg|l4 1 . 55# m?£cD 

1.3/! m&CDitm^^y -<D&Mfe& 

lli£ff$ffit<OffiSli, i. 3 u mSf<Dft*g-J§v*!7— 
10 t«S©tli*2§fl^lc^St5i i f« l. 3y 

[0 0 7 6] 0 6 14, **W(OgiJ<OHtfeJKli.fc#,5fifi 

0lc^-TffiS#fift-§-igjs4 3 ^(4, lIlioitflUcD 

A^fid, -r^to^A^^fe^r-i'-'^i ^fcl4aj*5t7r'< 
^<9lc}f ALfcOCitLt, AttS^WPHfH, i-^fc>*>A 
M7r-f/U tffi^*7ri'^<9(75ft*-^^-ftiHlgS8 

[0077] H 7 14. 116 WHftfUW^©^ ^< 
M/tLTv^„ Plgl«»e>to*»5J:5t, l. 3fim$ 

<nHtfS^r'<7-V>&T& 1 . 5 5/2 m^<75^«^<!7- 
OigT(C^(c»f6lL-C^€>tWt^50T-, 1. 3 U 
m*il. 5 5 <i mt©fia«Httt*S*5 C ti'* 

40 [0078] ^\ ei 6 (ommmmxtt. y-^^mmm 

if&LT^5^, 2®OBbe3tM7 4ffiffli-5wt fSTfg 

[0 0 7 9] 0 814, **WO3g(Cfl!l<73||jiS0jlHc«5 

9 14^1, 114 s S6fC^-f*«WWi6«#fi^#ti*S 
tiST-fc?), 2 0J4eiSffl^7r-C^<T-*>5. 

[0080] 08 ©*raB»<©3fcs«easB-ctt, m& 

50 ffi*7 7-f/<2 0Wfi5f»SS55rl. 55 tf m«tC 
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^3, £<OJ: 7KS8:3£Lfc^-§\ ±i$Lfc01, i4, 
H6«)fEitJBffitc*i^Tl. 5 5ymf)t)|(ig3^ 

1 . 5 5 u mX-m-trWi&t)* I. 5 5 it mX'h 

[0 0 8 1] *HJgJg^-C'li, £ ft 

53t«Efi#SfS-§-WStfirailBli, 1. 3 a/ mflfCliSfFra 
PI, 1. 5 5 /i m#-Cr±3F0E|HJHIKi*o-CU^S. 1rt£t> 
*>, rftli, fi«ffl(»)t7 7 ^ ^of ^ftfif i rofia 

t£«|8]Hitt'&lx.li I TUfli 1 0 0 GH z 5r 1 o<7>£2jS 
[00 8 2] 0 1 0 hi, *«WW3E^SiJC0Hi£^IS^ 

sfta^eii&^j&^-rii-c-fcSo 19, 2oi*-£ 

2 0 <D¥-t$)m$i-B:&Wc& 1 . 3 At m3?K&£LTV\5c 

#?g5#s<f i e^ffl^^ r -y /< 2 0 n^mm^tm 

f t«li> El l l (c^-Tj; 9 (c^5 0 ;oi^ k© 
^Lfc^, ±i£Lfc01, 04, @6C03ltfi^ffi»C*J 

[ 0 0 8 3 ] 0 1 2 *&wco-£ti3Hci&<Dmm&m 
iz^ytmii^mmtDm^^i-mx'h^o 19. 20 

-lV<2 0 0>sp*MMSfi#««: 1 . 3 V m#a. 5 5 At 
3t77^^2 0 «>3P*M*£*«* t ©BWRli, 0 1 3 Id 
1, 04, 0 6<O*J6^ffilC*5t*-Cl. 3wm«r3tti© 

• 4 rotate© ft tbtix^^ziti&ft&mmm* 5 

******* L, 1. 5 5 um&1tmm&3<Dm®HZ 

mt btix^tztii&ft&mmmT 5 *je*»*& 

[00 8 4] 0 1 4 IS, **M«*fcJ!KiWJ«>*t6»ffl 
K#5fti§<te&&^tPI/££^0T-fc5 <> 19, 2 0 
tt*ft*ftB8 £l3CS«£iffi#i««+*»*sJ:use 
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r»i 9 KsS^L ±i£L£:0 1 , 0 

4, H6 0%j^tt£:t3VtT%J*fffS3. 4<?)'&tklz& 
»t &ft"0 *5tt««*4lt«*?- 5 I4*# **#5MR«r* 

[00 8 5] 0 1 6 14, **W0>*fcJEfcte<Z>*16JI3flB 

Kffi*3ta«easis<o*^tsr*i-Bi-c*>s. 19, 20 

10 I4^ft-eft0 8 t H3 Ci£K#£{§ #*t««f«S33 i 

-f^2 0©W§jjig^»^l. 3 itmftXVhW.iZja. 

^2 0 ©¥ia*$WK*ft i ©BMKtt, 017 Jd^i-i ? 

wcoj; 5 fc©;£L ±5£Lfc01, 0 

4, B6<Dg»gtttC:feV»T%*tHI83. 4 0&&fcR 

»t &ft-cv*5«««**Mt*^ 5 *je#5mr** 

[0 0 8 6] 

20 mmv>%£k\ W±IfcWLfc£?K, *3§W(cJ:ftff, 
1 . 3 <i si*<7>*ft-§- > 1 . 5 5» m^<7)*'(f •&<7)pff* 

#£ LT1. 3 *i m#©3tfll*»- 
7-7Vlf<S?rei^-y:5<7)-C-, 1. 5 5 (im«±0 
#W. 3 At m^(c*3»tS7t7T-l'^<<73«*Sr7^vti 

fte^KSrum-et, jRTbit/s^je^ssjtiaftt^riB 

[0®rofii*^saw] 
30 [01] *«Ww-H16^flgtc«5j6fi#-fifS#*9*B t t J 

[0 2] 01<7>H*£jg^jC*J»t'53tft^!7— <03t77- 

^<easra»sflMt«rj5%i- 2/ 9 7 T* 5, 

[03] 0iro*Jfe^Jcffiffl$ixTV53t(g-§-^illHl 

i^-tmx'hZo 

[0 4] 4:«9l«>tt(0%lfe«ffi(^4KSj£ft^fift#4IW 
[0 5] 0 4<OHS6^fi|co^O3t<f^<!7— 

[0 6] *|gw<DSijro3iJg?g«fcfii5&s#i:fg-§-ti<g 
[0 7] 0 6 <o%mBm<»W&<r>1tfe^'< V—<r>%7 r 

[0 8 ] *&w<ojzicm<DnmmmK&kZ>ytmis&mf6 
comfcZTF-rmx-hz* 

[0 9] H8 09tttffl?ffiK:&t?S%ftft£fi1g*£ei& 
50 [010] *«noKicSijoSltt«ttlcfil5%ifi[teiS 
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[mil] mi orosiiSjgji(c*5ft53tfts#fi(s#i 

[112] *«M»*fcJE»cte«)*lt»ttK:ff5*iafl 

[114] *«M©*fcJEKi9J«)||]e3g|8Hfli536iB« 
[115] ll 4<OlMtJBIIk:*s»t5*afeft#*«*i: 

[116] *«9J(D4fcJEK:te«>|lliJBj||»c«i*iifl| 

' [11] 
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[117] ll 6<73*^^c*3<-t5^jSS^.fi(f^.i: 
fiM*7r -Y /<©¥«)fMiSSt <DK^Sr^-f 1"C 
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